Objective: Spontaneous intestinal intramural hematoma is a rare complication of anticoagulant treatment. In this study, we retrospectively evaluated 14 patients with the diagnosis of intramural hematoma of the small intestine who were followed-up and treated in our clinic, and we aimed to determine current approaches in the diagnosis and treatment of intramural hematoma.
INTRODUCTION
Anticoagulant drugs are widely used for various purposes as a prophylactic agent or for treatment. Warfarin is the most frequently used of these drugs, and its most common side effect is bleeding. Intestinal intramural hematoma is located in the duodenum especially in children, whereas spontaneous intramural hematoma is often seen in the jejunum. Hemorrhagic complications of anticoagulant medications are hematuria, gastrointestinal hemorrhage, intracerebral hemorrhage, soft tissue hematoma, epistaxis, and retroperitoneal hematomas (1) . Bleeding as intramural hematoma of the small intestine is rare, seen in 1 out of 2500 patients (2) . Intramural hematoma of the small intestine due to use of high-dose anticoagulation is the most common form. Other risk factors are hemobilia, idiopathic thrombocytopenic purpura, leukemia, lymphoma, myeloma, chemotherapy, vasculitis, pancreatitis, and pancreatic cancer (3, 4) . Conditions requiring surgery are serious intraluminal bleeding, bowel perforation or the presence of ischemia (1, 2) . If diagnosis can be confirmed, conservative treatment with correction of coagulation parameters is satisfactory in most cases (5) . Computed tomography (CT) is the most commonly used imaging method in diagnosis. CT findings are; wall thickening, intramural hyper-density, luminal narrowing and obstruction of the intestine (3). Hematoma is observed in order of decreasing frequency, in the jejunum (69%), ileum (38%) and the duodenum (23%) (3) . In this study, 14 patients with a diagnosis of intramural hematoma of the small intestine and treated at our clinics were retrospectively evaluated, and current approaches in the diagnosis and treatment of intramural hematoma was emphasized.
MATERIAL AND METHODS
Between February 2010-October 2012, 14 patients with a diagnosis of small intestinal intramural hematoma were retrospectively analyzed. Nine patients were followed due to clinical findings and 5 patients underwent operation with a histopathological diagnosis of intramural hematoma. Patient demographics (age, gender), clinical symptoms, signs, laboratory and imaging data, co-morbidities, concomitant medications, and treatment methods were assessed. Original Investigation
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RESULTS
Fourteen patients who were diagnosed with small bowel intramural hematoma were retrospectively analyzed. Five of the patients were male (35.7%) and 9 were female (64.3%). The mean age was 68 (53-78) years. Radiologically, air-fluid levels at the level of small bowel were seen on plain abdominal X-rays, on CT; 4 of 14 patients showed changes related to mesenteric vascular disease, and in 10 patients wall thickening of the ileal and jejunal loops were identified (Figure 1) . A laparotomy was done in five patients (35.7%) with mechanical bowel obstruction and acute abdomen, 3 of these patients underwent partial small bowel resection and end-to-end anastomosis ( Figure 2 ). In patients who underwent resection, intramural hematoma causing obstruction and ischemic changes was observed at the level of the jejunum in 2 patients, and in the ileum in 1 patient. Pathology results of patients who had been operated showed submucosal congestion, edema, hemorrhage and ischemic changes in the small bowel. Two patients who were operated had no history of trauma or anticoagulant use. The remaining two patients were also diagnosed with small bowel intramural hematoma but they underwent laparotomy without bowel resection since the hematoma did not occlude the small bowel lumen, there were no ischemic changes and lack of severe dilatation proximal to the hematoma. The other 9 patients were followed by medical treatment with signs of partial obstruction and absence of acute abdomen. Eight of the 9 patients who were treated non-operatively were using warfarin for previous cardiac valve replacement or cardiac problems, while 1 patient was not receiving anticoagulation ( Table 1) . Ten of the 14 patients included in the study had a history of anticoagulation therapy (9 patients warfarin, 1 patient acetylsalicylic acid), and the INR values were elevated in all 10 patients. Neither the patients who were operated nor the ones treated non-operatively were detected to have biochemical abnormalities (blood count and electrolyte levels) that reached levels that would cause complications or require close monitoring. The non-operative follow-up patients were treated with cessation of oral intake, intravenous hydration, nasogastric tube decompression, daily monitoring of coagulation parameters, electrolytes, and careful fluid replacement. Out of 14 patients who were operated and treated with medical therapy, 2 (14%) patients had multiple organ failure and died due to cardiopulmonary arrest, whereas the other 12 (86%) patients were discharged without any other complications.
DISCUSSION
McLauchlan has first described intestinal intramural hematoma in 1838 by autopsy of a 49 -year-old male patient (6) . Then, for the first time in 1904 by Sutherland nontraumatic intestinal intramural hematoma has been reported as a case report (7) . At that time non-traumatic causes have been reported as; hemophilia, Henoch-Schönlein purpura and intussusception. However today, this situation is caused more frequently by anticoagulation treatment complication, bleeding disorders, malignancy and vasculitis (3). Spontaneous intestinal intramural hematoma is a rare complication of anticoagulant therapy and intramural hematoma induced small bowel obstruction is a condition even more rarely encountered. It is seen in small bowel most frequently in the jejunum, then in the ileum and duodenum. Intramural hematomas have also been reported in the esophagus and colon (8, 9) . It is often seen in patients taking excess doses of anticoagulants. It is seen more common in men, and the average age is 64 (10). Male -female ratio in this study was found to be 35.7%-64.3%. Because of its rarity, it is found as case reports in the literature, the largest series covering 13 patients 8 of which are using anticoagulants (3).
The most likely pathophysiology is the rupture of the terminal artery that arises from the mesentery and penetrates into the muscular layer of the intestinal wall. As a result, bleeding dissects the muscularis mucosa and muscular layers of the bowel wall. Usually the first symptom is abdominal pain often accompanied by nausea and vomiting (3, 4) . Patients can also present with gastrointestinal bleeding due to rupture of the hematoma. In the presence of signs of peritoneal irritation, hematoma complications like necrosis, perforation and hemoperitoneum should be suspected. In a patient presenting with abdominal pain, presence of a history of use of anticoagulants and prolonged INR (International Normalized Ratio) should raise suspicion and should be investigated.
Although ultrasound may help in diagnosis, CT is the most useful test. In this study, CT diagnosed 71.4% of patients with intestinal intramural hematoma. Patients who showed changes related to mesenteric vascular disease on CT (small bowel wall thickening and intramural air bubbles) were operated due to presence of clinical signs of peritonitis and mechanical bowel obstruction. Typical findings in abdominal CT are diagnostic, and they include circumferential wall thickening, narrowing of the lumen, hyper-density and obstruction (3). Although not specific, wall thickening reaching the submucosal layer can be seen by ultrasonography (11).
There are not enough studies to standardize treatment due to its rare clinical presentation. During treatment, anticoagulant drugs are discontinued first, bleeding parameters are tried to be normalized with vitamin K and fresh frozen plasma support, oral intake is stopped, and decompression is applied by nasogastric tube. In patients without signs of peritoneal irritation or complications, the clinical presentation resolves in 5-7 days with conservative treatment. Full hematoma resolution can be radiologically determined in a few weeks. If imaging findings persist longer than two months, other underlying clinical situations should be considered (12, 13) . Early diagnosis is essential since it can provide good response to medical treatment without requiring surgery in majority of the patients. The anticoagulant therapy may be resumed after regression of the hematoma and the patient's clinical improvement. Surgical treatment is not indicated in patients with uncomplicated intramural hematoma.
CONCLUSION
Spontaneous intestinal intramural hematoma is a disease that presents as a rare complication of anticoagulant therapy, and leads to acute abdominal pathologies such as small bowel obstruction and perforation. The following should be performed in the diagnosis and treatment:
1. A history of anticoagulant therapy in combination with prolonged INR should raise suspicion in patients presenting with abdominal pain and signs of obstruction. 2. Since definitive diagnosis is not possible by radiological imaging techniques, physical examination and vital signs of the patient should be carefully evaluated on suspicion of intramural hematoma. 3. Surgical exploration should be administered to patients with; intra-abdominal hemorrhage, ischemia, perforation, peritonitis, and obstruction that does not resolve with conservative treatment (10, 14, 15) . 4. The primary treatment modality in patients without signs of peritonitis, with partial mechanical bowel obstruction should be fluid replacement and non-operative management with close follow-up.
Things not to be done are listed as follows; 1. In case of suspicious diagnosis, clinical follow-up examination should be closely monitored and the decision to operate should not be made in a hurry. 2. The possibility of developing complications (ischemia, necrosis, perforation) should be considered in patients with signs of peritonitis or deterioration in vital signs during follow-up and an emergency operation decision should not be delayed. 3 . If any complication is not found during surgery and the patency of intestinal passage is verified, bowel resection should not be applied since there is no survival benefit.
In this study, the two patients who succumbed were in the surgical group. We believe that in patients diagnosed with intestinal intramural hematoma and whose clinical manifestations do not require emergency operations, conservative management is the most effective method of treatment.
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